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Calcium and phosphorus requirements in lupin seed rations
for pigs
By N. W. Godfrey, Research
Officer, and A. R. Mercy,
Veterinary Surgeon, Animal
Husbandry Branch
Seed of lupin varieties now available can be combined with wheat
or barley to produce a balanced
diet for growing/finishing pigs, and
lupin seed has become a popular
ingredient of pig rations.
As a protein concentrate, lupin
seed is a satisfactory alternative
to meatmeal, provided adequate
amounts of calcium and phosphorus
are added as supplements. Without the addition of these elements
to rations of lupin seed and grain,
a number of problems are likely
to arise. These include weaner
rickets, bone fractures, posterior
paralysis and osteomalacia in sows.
Generally, when meatmeal is included in mixed rations, both elements are well catered for because
meatmeal contains about 10 per
cent calcium and 5 per cent phosphorus.
Trials at the Medina Pig Research Station have shown that
Christmas Island rock phosphate is
the cheapest and most convenient
source of supplementary calcium
and phosphorus for lupin seed rations. This product has been used
for many years in livestock feeding
in W.A. Accordingly, it has been
recommended that pig rations based
on lupin seed and wheat or barley
should contain up to 1.8 per cent
rock phosphate, to meet the pigs'
requirement for calcium and phosphorus.

Rock phosphate trial
Although rock phosphate had previously been used in pig rations at
Medina, it had not been compared
with other calcium/phosphorus supplements at the high levels needed
in lupin seed rations. A trial has
now been completed, using 54
Large White pigs intensively housed
in groups of six, and fed on self
feeders during the grower phase.
During the finisher phase the pigs
were fed on the floor at a restricted
rate. A standard ration of lupin
seed, wheat, barley, vitamins, minor
elements and a calcium/phosphorus
supplement was fed to all pigs in
the trial.
The experimental treatments for
the trial consisted of the three alternative sources of calcium and
phosphorus shown in Table 1. The
rations provided equal amounts of
these elements during grower (20 to
45 kg liveweight) and finisher (45
to 85 kg liveweight) phases respectively.

The results of the trial showed
that the high level of rock phosphate (treatment 1) depressed
growth rate by 25 per cent compared with monocalcium phosphate
plus limestone (treatment 3) and
by 18 per cent when compared with
1 per cent rock phosphate plus
boneflour. There was a similar depression in the efficiency with which
pigs converted their feed on the
high rock phosphate diets.
Further, on slaughter at baconer
weight, it was found that the high
rock phosphate treatment caused
severe kidney damage. This effect
was not seen in the other two treatments.
The highest level of rock phosphate used in this trial is somewhat
more than would be required in a
lupin seed ration. Consequently,
further work is in progress to compare lower levels of rock phosphate
with boneflour, which is the next
cheapest calcium/phosphorus supplement.

Lupin Seed Rations for Pigs
T a b l e I—Three a l t e r n a t i v e calcium-phosphorus supplements used in pig rations
1 * -^ ** A ^ J
*\ »* l l l r t l n
>AA*J
l * J L* A -M fc _ _ J
_ ~-l M l *
based
on lupin *seed,
w h e a t and L*barley
Percentage of mixed ration
G r o w e r ration

Ingredient
1

2

Finisher ration
3

1

2

3

!
Rock phosphate
Boneflour
Monocalcium phosphate
Limestone

2-40

Total calcium
Total phosphorus

0-83
0 61

100
1 -53

1-7

10
0-76

1-44
1-56
0-83
0-61

0 83
0-61

1 02
1 - 10
0-60
0-53

0-60
0 S3

0-60
0-53
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Recommendations

In view of these findings, it is now
recommended that not more than
1 per cent Christmas Island ground
rock phosphate be included in rations for pigs. Alternative methods
of supplying calcium and phosphorus to lupin seed rations are
shown in Table 2, where a cost
comparison is made on the basis
of price per tonne of mixed ration.
Differences in the performance of
pigs fed these various rations are
expected to be small.
Results of further work on rock
phosphate will be reported when
available.

T a b l e 2 — A l t e r n a t i v e m e t h o d s o f supplying lupin seed r a t i o n s w i t h calcium and
phosphorus
G r o w e r rations (16 percent crude protein) for weaned pigs up t o 50 kg liveweight.
tonne
2

'

3

4

kg per

5

319
319
374
317
318
Wheat
318
318
317
317
Barley
373
340
340
Lupin seed
180
340
340
70
Meatmeal
10
Rock phosphate
Boneflour
10
20
Monocalcium phosphate
II
Dicalcium phosphate
14
Ground limestone
12
8
Salt
3
3
3
3
3
Minor elements and vitamins: To supply copper, zinc, manganese, i r o n , vitamins A , B, Dand E.
Cost per tonne,
....
$ I 93.28
| 90.55
I 92.43
I 92.85
| 95.59

Finisher rations (14 per cent crude protein) for pigs 50 t o 90 kg liv« weight, kg per tonne
2

1

Costs based on the following prices:—
Wheat
Barley
Lupin seed
Meatmeal
Rock phosphate
Boneflour
Monocalcium phosphate
Dicalcium phosphate
Limestone
Salt

$ 86/tonne
$ 90/tonne
$ 90/tonne
$l55/tonpe
$ 76/tonne
$264/tonne
$520/tonne
$610 tonne
$ 20/tonne
$ 30/tonne

3

4

5

376
376
Wheat
414
374
374
Barley
413
375
375
374
374
Lupin seed
230
230
120
230
230
Meatmeal
50
Rock phosphate
10
Boneflour
6
16
Monocalcium phosphate
9
Dicalcium phosphate
12
Ground limestone
10
7
Salt
3
3
3
3
3
Minor elements and vitamins: To supply copper, zinc, manganese, i r o n , vitamins A , B, D a n d E.
Cost per tonne,
....
$
91.83
89.63
91.55
I 91.90
|
94.48

Carnarvon studies on cucurbit viruses
By G. D. McLean, Plant Pathologist,
A. N. Sproul, Entomologist and
J. R. Burt, Horticultural Adviser,
Carnarvon
Crop losses caused by viruses are
common to cucurbits (rockmelon,
watermelon, cucumber, zucchini,
squash and pumpkin) in many
countries. In the United States for
example, squash and watermelon
losses may be as high as 50 to 70
per cent.
In Carnarvon, in 1974, all rockmelon plants in a trial at Gascoyne
Research Station were infected, but
it was severe losses in 1973, which
prompted the investigation reported
here.
The three main viruses affecting
cucurbits are cucumber mosaic,
watermelon mosaic and squash
mosaic. Two of these, cucumber
56

and watermelon mosaic, attacked
rockmelons, watermelons, cucumbers and zucchini at Carnarvon in
the 1973 and 1974 seasons. Both
viruses are transmitted by aphids,
the chief aphid vector being the
green peach aphid Myzus persicae.
Squash mosaic has not been
detected at Carnarvon.
The aphid picks up the virus
from an infected plant in less than
a minute and transmits it to a healthy
plant. Once the aphid has picked
up vims, it can be retained for as
long as four hours. This short
time factor makes it difficult to
prevent the spread of virus from
infected plants outside the crop to
healthy plants within the crop by
using insecticides.
Observations at Carnarvon in
May, 1974, showed that "selfsown" cucurbits in banana plantings

were infected with virus. Such
plants could be a reservoir of infection during summer and allow
carryover of disease to winter
plantings of commercial crops.
The role of weeds or other plants
as carryover hosts at Carnarvon is
not known, although evidence from
America suggests that mallow
(Malva parviflora L) and sweet pea
(Lathyrus odoratus L) are hosts of
watermelon mosaic virus.
The two viruses found locally infect a large number of plants in
many plant families.
Cucumber
mosaic virus infects plant species in
more than 40 plant families, including cucurbits, tomatoes, spinach,
celery, passionfruit
and many
garden ornamentals. Watermelon
mosaic has a smaller host range of
17 plant families including several
legumes.
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Yields of rockmelons a t C a r n a r v o n

Season
1968/69
1969/70
1970/71
1971/72
1972/73
1973/74

Yield
boxes/ha

Area
planted ha

1 022

24
31
29
26
29
30

677
657
763
834
510

The presence of watermelon
mosaic virus in Carnarvon in 1973
was confirmed by biological assay
of herbaceous plants and electron
microscopy of sap and purified preparations. The Victorian Plant Research Institute carried out the
necessary laboratory work, and also
later identified the cucumber mosaic
virus from purified preparations and
the reaction of the virus to an antiserum. Field studies on 32 properties in 1974 then confirmed
mosaic symptoms on rockmelon,
watermelon and pumpkin crops,
and on "self-sown" rockmelons and
pumpkins in young banana plantations.
Leaf symptoms were most common on cucurbits, with a leaf
mottle or mosaic often present and
occasional signs of blistering, pimpling and leaf distortion. Fruit
symptoms were uncommon, although some strains of both viruses
are capable of causing mottling on
fruit.
Plants infected at an early growth
stage were severely stunted and
some rockmelons were so severely
affected that they had to be
ploughed in. Pumpkins and zucchini were seen with mosaic and
distorted leaves but watermelon
symptoms tended to be milder.
Precise information has not yet
been obtained for the effects of
virus on yields of healthy crops at
Carnarvon, but some indication can
be obtained by comparing rockmelon yields between 1968/69 and
1973/74 (see Table). Yields for
1973/74, when the virus problem
first seriously affected crops, were
25 per cent lower than in the previous season, and 50 per cent lower
than in 1968/69. It is difficult to
Journal of Agriculture Vol 16 No 2, 1975
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allocate a particular proportion of
these declines to virus infection, but
it is obvious that viruses can
severely reduce yields in some
crops.
Aphid trapping was carried out
in Moericke type traps on Gascoyne Research Station and a grower's property in 1974. Aphids were
collected every seven days and
Aphid numbers declined after the
first week in October when Carnarvon temperatures rise and conditions are not as suited to aphidflight activity.
Work on control methods is continuing. Meanwhile it is recommended that an insecticide spray
programme be used to reduce aphid
numbers. Suitable insecticides may
be Rogor, Metasystox and Pirimor,
and they must be applied regularly
from an early growth stage to keep
aphid populations at a low level.
Once the disease is established
within a crop, or if aphids have
colonised plants, it is extremely difficult to prevent the spread of
disease.
Granular applications of the insecticides Thimet and Disyston
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Aphid trapping results, Carnarvon 1974.

failed to control aphids and prevent virus infection on a rockmelon
variety trial at the Gascoyne Research Station.
It is also recommended that new
crops should not be planted adjacent to diseased crops, that early
plantings of rockmelons be avoided,
and that self-sown cucurbits and
weeds be removed from areas near
susceptible crops. If a crop is

Oct.

Nov.

diseased the saleable fruit should
be harvested and the remaining
fruit and debris ploughed in.
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Good potential for Pangola grass
501

By R. Sprivulis and J. A. Giumelli,
Dairying Division
Pangola grass (Digitaria decumbens) is a low growing, creeping
perennial. A native of South Africa,
it is widely used in many wet
coastal areas, especially tropical
areas, and in Queensland is commonly sown in irrigated pastures
for dairy and beef production.
Although almost unknown to
farmers in Western Australia, pangola grass has been tested here for
some time by the CSIRO and more
recently by the Department of Agriculture. This article reports an experiment comparing kikuyu paspalum and pangola grasses under
typical South-West irrigation conditions.
The experiment was laid out near
Dardanup on plots of kikuyu, paspalum and pangola established in
November, 1972, in a pasture mixture containing Palestine strawberry, and ladino and Louisiana
white clovers.
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Annual rainfall for the area averages 875 mm and the soil type is
a brown alluvial loam with a mean
pH of 5.7 in the top 5 cm. At
the end of the 1972/73 summer
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the total salt content reading was
0.11 per cent.
The trial contained two replications of each of the three grasses
and covered an area of 1.35 ha.
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Establishment was by seed for paspalum and runners for pangola and
kikuyu. A basal fertiliser of 620
kg/ha superphosphate and 180
kg/ha muriate of potash was applied as split dressings in spring,
summer and autumn. Irrigations
during the establishment and trial
summers consisted of 60 mm waterings every 12 days.
The trial proper began in
October, 1973, when each of the
grass replicates was submitted to
one of five nitrogen treatments—
0, 200, 400, 600 and 800 kg N/ha
applied as four split dressings of
ammonium nitrate. Later dressings
were given on December 13, January 24 and March 19 before this

part of the trial was completed in
April, 1974.
At the beginning of the trial
period the average visual clover
rating within all plots was 42 per
cent. Changes in botanical compositions, dry matter yield and in-vitro
digestibilities were monitored via
cuts to the 5 cm level on several
sample quadrats on various occasions during the trial with the results shown in the graphs.
Throughout the trial the plots
were grazed uniformly to 5 cm
above ground level, using heavy
grazing pressures on a quick rotational grazing plan. Up to 100
head of beef cattle per hectare for

two to three day periods were used
and, perhaps because of these pressures, no palatability differences
were noted between the grasses.
Results indicate that pangola
grass was the most aggressive and
paspalum the least aggressive competitor with the clovers on the plots.
Pangola also had the highest 189day dry matter production, particularly at low N levels. It reached its
peak production earlier than other
grasses, then declined for the remainder of the trial. Pangola also
retained a high digestibility level
compared with other grasses, as
indicated by in-vitro digestibility
determinations.
59
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Autumn shearing improves manufacturing quality of wool
A Department of Agriculture
Sheep and Wool Branch comparison
of autumn versus spring shorn wool
from wethers in a stocking rate
trial at Wongan Hills Research
Station has shown that autumn
shearing has beneficial rather than
detrimental effects on the manufacturing qualities of wool.
The comparison was a continuation of work reported earlier by R.
J. Lightfoot in 1967.* The wool
was processed at the Gordon Institute of Technology, Geelong.
The processors found no differences in carding waste percentage
(obtained when scoured wool is
opened to a thin web of fibres and
most vegetable matter is removed),
but obvious differences appeared
when the wool was combed to produce tops. The tops come from
full length fibres only, so that
waste or "noil" in the wool represents a real loss to manufacturers.
The results indicated smaller loss
from the autumn-shorn wool.
Time of shearing had no clear
effect on fibre diameter but there
was a marked effect on mean fibre
length at the tops stage. Autumn
tops had longer fibres than spring
tops and their coefficient of length
variation was 11 per cent less than
for spring shorn tops.
When the tops were spun into
yarn their spinning limits were estimated. These represent the maximum lengths of yarn which could
be spun from the tops with less
than 30 yarn breaks per 100 spindle
hours and show that at the lower
stocking rate time of shearing had
little effect on spinning performance. At the higher stocking rate
the autumn-shorn wool performed
best and had fewer breaks.
Yarn spun from autumn tops was
also stronger than that from spring
tops, as shown by the figures for
tensile strength.
Autumn wool's superior spinning
limit and yarn strength had been
expected because of its longer fibres
(and at h : gher stocking rates a
slight fibre" diameter advantage).
The shorter fibres and higher noil
» J. Agrtc. W. Aust. 8:90, 1967.

content of spring-shorn wool also
suggests that it suffers more breakage during carding and combing,
probably because of the positioning
of the weakest part of the fibre produced in autumn when feed conditions are worst for the year. Shearing in autumn places this weak or
tender section at the butt and/or

tip of the staple compared with
spring shearing when the weakness
tends to occur in the middle of the
staple. (See diagram).
Overall the results left no doubt
that compared with spring shorn
wool, autumn shorn wool contained
sounder fibres in terms of both
length and strength.

Effects of shearing t i m e and stocking r a t e on w o o l characteristics
Noii percentage
Stocking rate
wethers/ha

A u t u m n shorn

Spring shorn

2-5
6-2

Stocking rate

Mean fibre diameter

Mean fibre length

Wethers/ha

A u t u m n shorn

Spring shorn

2-5
6-2

24-6
22-5

24-3
23-1

Stocking rate
Wethers/ha

Estimated spinning limits
A u t u m n shorn

2-5
6 2

50s
56s

+

A u t u m n shorn

Spring shorn

cm
8-5
9 2

cm
7-4
71

Tensile strength of
nominal 36s yarn

Spring shorn

A u t u m n shorn

50s
54s

g
124-4
124-1

j

Spring shorn

g
101-4
97 I

Autumn —shorn

Spring —shorn f i b r e

Seast

Autur

Spring

Autumn

Spring

Diagrammatic representation of autumn and spring-shorn wool fibres.
In springshorn wool any weak or tender section tends to occur in the centre of the fibre.
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